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INTRODUCTION
For many years, much o the emphasis in agriculturc and plant breeding has been placed on increasing overall production (Allard 96o (Brccdlovc and Ehrlich 1968 , Janzen 1969 (Stahl 1888) . Plant physical defenses may include thickened cuticle (Tanton I962, Feeny I97O) or hairs, spines, .and thorns on the epidermis (Johnson 1953, Pearson I958, Bernays and 'Chapman I97O) , which interfere with the insects eeding. The high silica content some plants or the crystalline materials in the leaves o many conifer species add a urther physical barrier to insect attack (Merz 1959 , Pathak 1969 ).
Plants have also evolved a great array o chemical defenses, the so-called secondary substances. These include the alkaloids, glycosides, tannins, flavenoids, terpenoids, essential oils, and saponins, to name a ew (Fraenkel 1969, Whittaker and Feeny 1971 Thorsteinson (96o) , Ehrlich and Raven (965) , Jermy (966) , Whittaker and Feeny (97) , and Erickson and Feeny (973) . Much (Feeny 968, 969, 97o (Cody 1966) . As an example, generally increasing the yield of wheat decreases the amount of straw which is a fundamental part of the plant's selfproductive maintenance equipment (Odum 1971 The purpose of this study is to examine this question in detail, utilizing the oligophagous butterfly, Papilio polyxenes, whose larvae feed on a variety of cultivated and wild or weedy species of the carrot family, the Umbellifera.e (Chittenden 19o9, Forbes I96O , and others). Many umbellifer species upon which these larvae feed, have been cultivated for centuries, primarily for spices and condiments for prepared foods (Buttery et al. 1968 , French 1971 , and for medicinal or toxic drugs (Muenscher 1951 (Fraenkel 1953, Dadd 195; 7 All the individual larvae were placed in the same controlled temperature room, except or the period o time each day during which new food was offered to the larvae and the feces collected. The experimental larvae were fed the same leaves as the maintained cultures. These randomly collected leaves were split along the midrib, one half weighed and offered to the larvae and the other half weighed and used to determine the percent dry matter in the leaf material (Waldbauer 96o, 964) .
Besides the percent dry matter in the leaf material, the calorific and nitrogen content of the leaf material, the larvae, and the feces were determined. Calorific values of the larval food plants, feces, and larvae were determined by means of a Phillipson non-adiabatic microbomb calorimeter (Gentry and Wiegert Inst. Inc., Aiken, S.C.) (Phillipson I964) . The lyophilized leaf material, feces, and larvae were subjected to 3 replications for the determination of calorific values. The organic nitrogen content of the leaf material, the feces and the larvae, were determined either by the Kjeldahl method for total nitrogen (Williams 1964) instead of oven-dried. The dry weight of the food utilized ar assimilated was assumed t.o be the dry weight of the food ingested minus the dry weight of feces. An additional group of larvae were reared along with the experimental la.rvae, and these were sacrificed to determine the dry weights, and thus, the percentage of dry matter of the larvae. Indices of food utilization were determined folio.wing the methods of Waldbauer (96o, 964, 1968 (Lord 1968 (Table 2) . Along with this, the efficiency with which larvae utilize ingested matter J?or the production of biomass is significantly higher (P < o.os) for larvae reared on cultivated umbellifer species ( 
